The clinical characteristics of bacterial endocarditis are related to the formation and persistence of' a fibrin-platelet-bacterial complex, the vegetation. It has been suggested that a pre-existing sterile vegetation, nonbacterial thrombotic endocarditis (NBTE), is a necessary prerequisite for bacterial colonization of cardiac valves (10) . After infection, the vegetation is responsible for many of the clinical features of bacterial endocarditis, such as constant bacteremia and peripheral embolization. The vegetation may also protect bacteria from host defenses and may contribute to the unique resistance of' bacterial endocarditis to antimicrobial agents (8) .
A varietv of' stresses to the endocardium have been shown to cause NBTE (2) . Placement Clinical and bacteriological parameters. Anticoagulated and control rabbits with endocarditis were followed with daily temperatures and quantitative blood cultures in pour plates. Mortality was 100% in rabbits not receiving penicillin. Groups of anticoagulated and control rabbits were treated with penicillin as described above. These animals were sacrificed after variable periods of treatment. Vegetations and/or aortic valves were aseptically removed, and bacteria were enumerated in the manner described below. No attempt was made to inactivate the penicillin; however, animals were sacrificed at a time after the final antibiotic dose when serum levels were below the minimal inhibitory concentration for the organism.
All rabbits were autopsied, using aseptic techniques, after death or sacrifice. The aortic valve cusps and vegetations were removed, weighed, and homogenized in a tissue grinder. Pour plates of the serially diluted homogenate were then made in Trypticase (BBL) soy agar containing 2% sheep erythrocytes. After incubation at 37 C for 24 h, colonies were counted, and titers were recorded as colony-forming units per gram of tissue (wet weight). When no macroscopic vegetation was present, the aortic valve and annulus were excised and titered in the manner described above. Since individual specimens usually weighed only 0.01 to 0.1 g, sterile specimens were recorded as <102 bacteria/g ( <log 2). At autopsy, portions of the valves and vegetations when present were excised, fixed in 10% formalin, and sectioned for histological examination after staining of sections with a tissue gram stain, a fibrin stain, and hematoxylin and eosin.
RESULTS
Several rabbits were catheterized and sacrificed 5 days post-operatively. As expected from the work of previous investigators (5), all had small (1 to 2 mm in diameter), sterile vegetations (NBTE) present on the arterial side of' the aortic valve cusps. Microscopic examination showed NBTE to be a compact network of fibrin strands tightly packed with platelets (Fig. 1A) . In six rabbits adequately anticoagulated before and after catheterization, no NBTE was visible at autopsy. Microscopic examination of' each of these traumatized valves confirmed the absence of NBTE, although the endothelium of' the valves was found to be disrupted (Fig. 1B) .
Bacterial endocarditis was produced with equal regularity in controls and rabbits receiving warfarin anticoagulation. After a single injection of 106 S. viridans, 40 of' 58 (69%) control rabbits developed endocarditis as manifested by positive blood cultures and f'ever greater than 39.6 C, whereas infection developed in 17 of' 23 (74%) anticoagulated rabbits (P = 0.66).
The course of' bacterial endocarditis in rabbits receiving warfarin varied from that of control rabbits. Temperatures increased more rapidly after infection in anticoagulated rabbits than in controls ( Fig. 2A ). These differences in temperature were statistically signif'icant (P = 0.001) for days 2 to 5 after infection. The development of bacteremia f'ollowed a similar trend (Fig. 2B) . The mean number of bacteria per 0.5 ml of' blood was greater in anticoagulated rabbits than in controls on every day except the first day of' infection.
In anticoagulated rabbits not receiving antibiotic therapy, mean survival was reduced when compared with survival of untreated control animals. Rabbits on the warf'arin regimen had a mean survival of' 7 days, whereas mean survival for control rabbits was 12.7 days, a f'igure which agrees quite well with the findings of previous investigators (5) .
The cause of' death in control and anticoagulated animals could not be determined using the limited autopsy procedures employed in these studies. In control rabbits, postmortem examination revealed large friable vegetations which partially occluded the aortic outflow tracts. Upon histological examination, these vegetations were found to have large numbers of' bacteria dispersed throughout an amorphous framework consisting of' f'ibrin and platelets (see kidney, intestine), pleural and pericardial effusions, ascites, cardiac hypertrophy, and dilatation. In rabbits receiving adequate warfarin anticoagulation, vegetation formation was prevented. If, however, the prothrombin time was allowed to drop below 1.5 x normal levels at any time after catheterization, small valvular vegetations were formed. Small vegetations were occasionally seen as well on aortic walls or within the ventricles of insufficiently anticoagulated rabbits. Upon microscopic examination of aortic valves which had no visible vegetations present, large numbers of bacteria were seen tightly adhering to the inner surface of valve cusps (see Fig. 3B ). Often No differences in the susceptibility of the two groups of animals to bacterial colonization after trauma to cardiac valves were detected. Animals receiving warf'arin in doses preventing formation of NBTE at the site of trauma (Fig.  1B) The presence of' the vegetation did appear to influence the clinical and bacteriological manifestations of' the disease once infection was established. Differences clearly exist between infected animals in which vegetation formation had been prevented and those in which vegetations were allowed to develop. In those without vegetations, the disease was more explosive and rapidly progressive, i.e., high fever developed earlier in the course and was paralleled by higher levels of bacteremia. Similarly, anticoagulated rabbits survived only half' as long as the non-warfarinized animals. Several possibilities exist to explain these phenomena. Warfarin administration may result in an altered rate of' phagocytic activity in the reticuloendothelial system when maintained for long periods (1, 6) . We, however, found no differences in the clearance of bacteria between anticoagulated and control rabbits in our short-term model. The more accelerated course followed by anticoagulated rabbits could also be a direct consequence of the prevention of vegetation formation. In non-warfarinized animals vegetations were composed of' tightly packed f'ibrin, platelets, and large numbers of' bacterial colonies. The entire structure is largely covered by a complex fibrin mesh (3). The absolute numbers of bacteria present approached maximal population densities of 109 to 1010 bacteria/g. At these population densities bacteria assume a resting state (4 
